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AERODYNAMIC RESULTS OF SUPPORT SYSTEM
INTERFERENCE EFFECTS TESTS CONDUCTED IN NASA/ARC
6- BY 6-FOOT SUPERSONIC WIND TUNNEL USING AN 0.015-SCALE
MODEL OF THE CONFIGURATION 140A/B SSV ORBITER (0A59)
By John H. Campbell II and Willard R, Embury

Rockwell International Space Division
ABSTRACT

An experimental aerodynamic investigation (0OA59) was conducted in the
NASA/ARC 6- by 6-Foot Supersonic Wind Tunnel from 13 through 22 March 1974.
The test article was an 0.01%-scale Configuration 140A/B SSV Orbiter model
(49-0). The primary objective of this investigation was to determine the
extent aerodynamic simulation is compromised by sting base mounting with
MPS nozzles removed.

Both a conventional sting (through the base) and an alternate model
mounting system were utilized. The alternate mounting system consisted
of a non-metric blade strut which approximated the vertical tail and
entered the model through the upper aft section of its fuselage. The modei
was tested both in and out of the presence of a dummy sting with and with-
out MPS nozzles when on the alternate mounting system. Data were obtained
at Mach numbers from 0.6 through 2.0, a Reynolds number of 2.5 million
per foot, angles of attack from -4 through 14 degrees, angles of sideslip
from -15 through 15 degrees, elevon deflections of 0 and 15 degrees, and

bodyflap deflections of -11.7, 0, and 16.3 degre-s.
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This report is published in two volumes.

Figures 4 through 9. Volume II contains Data Figures 10 through 15 and

the Tabulated Source Data.

iv

Volume I contains Data
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SUBSCRIPTS
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NOMENCLATURE
General
PLOT
SYMBOL DEFINITION
speed of sound; m/sec, ft/sec
CP pressure coefficient; (p; - po)/a
MACH Mach number; V/a
pressure; N/mz, psf
Q(NsM) dynamic pressure; 1/2pV°, N/m?, psf
Q(PSF)
RN/L unit Reynolds number; per m, per ft
velocity; m/sec, ft/sec
ALPHA angle of attack, degrees
BETA ongle of sideslip, degrees
PSI angle of ysw, degrees
PHI angle of roll, degrees
mass density; kg/md, slugs/ft3
Reference & C.G. Definitions
base ares; me, £t
BREF wing span or reference spen; m, ft
center of gravity
LREF reference length or wing mean
werodynsmic chord; m, ft
SREY wing nren or reference sres; m, £t
MKL mom:-nt reference polnt
XMRP monent reference polnt on X axis
YMRP moment reference point on Y axis
ZMRP moment refercnce point on Z axis

base

loeal

stati~ conditions
totsl conditions
free streasm
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NOMENCLATURL (Continue i)

Rody-/xd - Oy~ton -
PLOT
CYMBOL SYMBOL DEFINITION
Cy CN normal-force coctfficirnt; Eﬁfﬂl_sf_":(ﬁ
1
Ca nA axiel-forer corffictent; Anial force
Q5
Cy cY side-foree coefficient; S_ix_ér_r_cs
q
Ct‘-t' CAF forebody nxlal force co=fflcient, Ca - cAb
C Nl pitehing-moment coefficicnt; pitching moment
q“Lpre
o YN youdng-mowent co lcient; Yiwing moment
1Sb
cq CBL rolling-moment coefficient; Folling moment
15b
Stability-Axis System
cy, L 1ift coetfictent; iift
qs
p oD dray coeffictent; 4reg
q5
Cy "y Tdeerore coct'ieloent; .L‘.‘.'__ﬂ.”_
w’;'
Cpy Cl pltenine-roment coetficicnt; I“"“ing mom nt
“Lpgr
¢, LU yowing-mom:nt coefficient; Ul’i’.‘ﬁgm
1
¢ ceL rolling-monent coeffici.nt; relling moment
5
L/n L/D lift-to-drng racio; Cp/p
L/up L/ 1ift to forebody drag ratio; ('L/(“Dt
-~
6 -



Plot
Symbol  Symbol
BOR
Cov cov
Ly cLy
Cm, CMVFWD
CNy cHY
A, CAV
ACp DCD
_: oL DCL
B Mg DCMFWD
P ACY DCN
aCa DCA
% ACy ocy
] ACy DCBL
] aC, DCYN
; Coyy CPVI
Chys CPY3
: xv)

NOMENCLATURE (Contii.ued)
(Additions to Standard List)

Definition

body of revolution

vertical tail base drag coefficient
vertical tail base 1ift coefficient

forward ver .al :ail base pitching-moment
coefficient

vertical tail base normal-force coefficient
vertical tail base axicl-force coefficient
balansce incremental tare drag coefficient
balance incremental tare 1ift coefficient

balance forward i .cremental tare pitching-moment
coefficient

balance incremental tare normal-force coefficient
balance incremental tare axial-force coefficient
balance incremental tare side-force coefficient
balance incremental tare rolling-moment coefficient
balance incremental tare yawing-moment coefficient

base pressure coefficient on upper speed brake
portion

base pressure coefficient on lower speed brake
portion

base pressure coefficient on lower vertical tail
portion

longitudinal distance from 0.65 Ly to centroid of
arez containing Cpy,

wtm b e Aaf T

i pd Mp—
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Plot
Symbo1 Symbo1l

Xv2

Xv3

v

Zv2

Zy3

NOMENCLATURE (Continued)

Definition

longitudinal distance from 0.65 ’B to centroid of

area containing va2

longitudinal distance from 0.65 g to centroid of

area containing va3

vertical distance from 375" W.L. to centroid of
area containing va1

vertical distance from 375" W.L. to centrcid of
area containing Cpy,

vertical distance from 375" W.L. to centroid of
area containing Cpyj

area associated with pressure coefficient va1
area assoc ‘1ted with pressure coefficient CPVZ

area associated with pressure coefficient va3

body base-pressure coefficiznt from body base
orifice PB] 2

strut cavity-pressure coefficient from strut
cavity orifice PC‘

sting cavity-pressure coefficient from sting
casity orifice PC2

fuselage afterbody pressure coefficient

Orbiter fuselage station, inches

Orbiter butt plane, inches

base area assigned to ith pressure, in?

8
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Plot
Symbo1 Symbo1
CAb CAB
Cp; COF
Cop COB
Cing CLMFWD
Cay CLMAFT
c,,,tf CMTFWD
Cmta CMTAFT
C,,,vf CMVAFT
th CLT
Cp, cot
CN, CNT
Ca CAF
CAy CAT
ACLt OCLT
ACLV DCLV
ACgb DCDB

NOMENCLATURE (Continued)

Definition

model-body base axial-force coefficient
total forebody drag force coefficient

model body base drag-force coefficient

balance forward pitching-moment coefficient at
0.65 g

balance aft pitching-moment coefficient at 0.675 %B

forward total pitching moment coefficient
aft total pitching moment coefficient

aTt vertical tail base pitching moment coefficient

$

total 1ift-force coefficient

total drag-force coefficient

total normal-force coefficient

total forebody axial-force coefficient
total axial-force coefficient
incremental total 1ift-force coefficient

incremental vertical tail hase 1ift force
coefficient

incremental model body base drag force coefficient

e AR bttt S S OAET 1
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Plot

Symbol Symbol
Cp, DCDV
Ach DCDF
ACDt DCDT
ACmtf DCMTFW
ACmvf DCMVFW
ACmt DCMTAF

a
ACh, DCMVAF

Ve
ACma DCMAFT
ACNt DCNT
ACNV DCNV
ACAt DCAT
ACAV DCAV
ACAb DCAB
ACAf DCAF
8hf BDFLAP

e RSN SRk et 1a m rAIACI e 2

NOMENCLATURE (Continued)

Definition

incremental vertical tail base drag force
coefficient

incremental total forebody drag force coefficient
incremental total drag force coefficient

incremental total forward pitching moment
coefficient

incremental forward vertical tail pitching
moment coefficient

incremental total aft pitching moment coefficient

incremental aft vertical tail base pitching
moment coefficient

incremental balance aft pitching moment coefficient
incremental total normal force coefficient

incremental vertical tail base normal-force
coefficient

incremental total axial force coefficient

incremental vertical tail base axial-force
coefficient

incremental model-body base axial-force
coefficient

incremental total forebody axial-force
coefficient

bodyflap deflection angle, positive trailing
edge down, degrees

10



Plot
Symbo1 Symbo1
S ELEVON
Ay
A
8sb SPDBRK

NOMENCLATURE (Concluded)

Definition

elevon surface daflection angle, positive
trailing edge down, degrees

sweepback angle of the speedbrake trailing
edge, degrees

sweepback angle of lower part of the vertical
tail, degrees

speedbrake deflection angle, degrees

n
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CONFIGURATIONS INVESTIGATED ]

Two support systems were tested. One was a Rockwell supplied blade-
strut support which enters through the top of the model near the base,
replacing the vertical tail as shown in figure 2b. The strut simulated the
vertical tail (with a 24.92 degree speedbrake flare) to the extent that
its span and profile closely matched. Because of stress considerations
cross sections at various spanwise stations could not be matched. See
figures 2d and 2e for comparisons. A (non-metric) dummy sting was located
(via a stringer from the Ames sting which supports the blade-strut) in
close proximity to the base. It simulated the first 20 inches of exposed

sting downstream of the model base which exists for the case where the mode]l

is base mounted. Refer to figure 2a.
Control surface deflections tested were:
elevon: 0°, 15°
bodyflap: -11.7°, 0°, 16.3°
speedbrake: 24.92°
rudder: 0°

The basic Orbiter configuraticns are as follows:

O]IA : 826 C9 E37 F7 M7 N24 N28 RS VB w]]ﬁ) where

Component Definition
Bog Fuselage: forebody per Rockwell lines VL70-000143B; mid-

body per lines -000200, -000205 and -006089; aft body per
1ines -000145, (Model drawing SS-A00147, Release 12)

Cq Canopy per Rockwell lines VL70-0001438 (Model drawing
$S-A00147, Release 12)

12
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CONFIGURATIONS INVESTIGATED (Concluded)

Alternate slotted elevons per ockwell lines VL70-000200,
-006089, -006092 and figure 4A of SAS/AERQ/76-643, dated
October 31, 1973 (Model drawing SS-A00147, Release 6).

Body flap per Rockwell lines VL70-000145 (Model drawing
SS-A00147, Release 12)

OMS/RCS pods per Rockwell lines VL70-000145 (Model drawing
SS-A00147, Release 12)

MPS nozzles; contour per measurements made on Rockwell con-
figuration control drawing VL70-0050030A; location per con-
figuration control drawing VL70-000140A (Model drawing
SS-A00147, Release 12)

OMS nozzles: contour per model drawing SS-A00106, release
5; location per Rockwell configuration control drawing
VL70-000140A (Model drawing SS-A00147, Release 12)

Rudder per Rockwell lines VL70-000146A (Model drawing
SS-A00148, Release 6)

Vertical tail per Rockwell lines VL70-000146A (Model
drawing SS-A00148, Release 6)

Wing per Rockwell 1ines VL70-000200, -006089, and
-006092 (Model drawing SS-A00148, Release 6)

13
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INSTRUMENTATION wlo

The Orbiter was mounted on the NASA/ARC 1.5-inch diameter Task
MKIIE internal strain gage balance. The balance center was located at

model station X0 = 15.989, Yo = 0.0, and Zo = 5.85 inches.

A NASA/ARC dangleometer recorded BOR pitch angle. Predetermined
sting deflection rates (due to load) were added to these to determine model
a and 8.

When the model was base mounted on the straight sting, there were
five (5) base, two (2) cavity, two (2) top surface, and three (3) verti-
cal tail trailing edge pressure orifices. A1l taps, except the cavity
pressure, were built into the model skin with 0.043-inch 0.D. stubs at

the model base. The same number of pressure taps were used for both base

mounted and blade strut model installations.

14 ’]
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TEST FACILITY DESCRIPTION

The 6- by 6-Foot Wind Tunnel of the NASA Ames Research Center is a
closed-circuit, variable pressure facility. The test section has a slotted
floor and ceiling, allowing for continuous operation from Mach number 0.25
to 2.20 at stagnation pressures from 0.3 to 1.0 atmosphere for a stagnation
temperature of 560°R. These conditions allow Reynolds number variation

from 1 to 5 million per foot and a dynamic pressure range from 200 to 1000

pounds per square foot.
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DATA REDUCTION

Standard NASA/ARC data reduction techniques were used with the follow-

ing reference dimensions:

A sting cavity area 0.0341 ft?
b reference wing span 1.171 ft
c reference M.A.C. 0.5935 ft
Ly reference bndy length 1.613 ft
S reference wing area 0.6053 ft2
XMRP longitudinal distance, model nose OML to moment 12.6255 in

reference center

YMRP lateral distance, plane of symmetry to moment 0.0 in
reference center

ZMRP vertical distance, FRP to moment reference center -0.375 in

Fuselage and vertical tail base force coefficients were computed as

follows:
C C

¢ o-.p mi e A P

Ag is1 3 >
CA = base axia'-force coefficient

1)

C
cos A cos A, A P
V3 V3

C, = - U (A, C, +A, Co ) - L
Av S V1 PV] V2 Pv2 S
CA = vertical tail base axial-force coefficient

v

sin Au (Aor R ) sin AL ¢ )
¢, = —Y4. + A, Co )+
Ny 5 by e b, —s—{Ay3 Py3

16
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DATA REDUCTION (Continued)

CNV = vertical tail base normal-force coefficient

Cmv0.65 'y = - [Av] va.l (ZV] cos A, + Xyj sin Au) +
Ay2 va2 (sz cos Ay + Xy2 sin Au) +
Ays Cpry3 (Zv3 cos A + Xy3 sin AL)]/ES
where: full - scale values

Symbo1 Dimensions A1l &g 8¢ = 25° égg = 55° 8gp = 85°

§ NI D Y T SR AT “k‘wﬁ@]%mw e e T
R 2 * ¥ .

Avy ft2 24.2 50.4 82.3
Ay2 ft2 32.3 67.4 109.9
Ay3 ft2 19.77 19.77 19.77
% Ag] ft 48.0
Ag2 ft 89.3
AB3 ft 45.9
s Aga ft 78.2
Ags ft 12.4
Acp in’ 151.56
o in 581.1
Xy2 in 531.9
: Xy3 in 432.2
E; I in 351.0
g Zy9 in 251.1
3 AL in 165.7
: A, deg. 26° 15"
M deg. 63° 51'
S
, 17
i —r—" -




e o -

=i

™

DATA REDUCTION (Concluded)

CDv = CAV cos a + CNV sin a

CLV = CNV cos a = CAV sin o

CMVAFT = CMVFWD + (0.675 - 0.65) (%g) CNV/E
CLMAFT = CLMFWD + (0.675 - 0.65) (*B) CN/c
COT = CD + CDV

CLT = CL + CLV

CAT = CA + CAV

CNT = CN + CNV

CMTFWD = CLMFWD + CMVFWD
CMTAFT = CLMAFT + CMVAFT
CAF = CAT - CAB

COF

CAF cos o + CNT sin a«
cbB

COT - CDF

18
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TABLE I.

TEST ¢ 0A59 DATE ¢ POST TEST
TEST CONDITIONS
REYNOLDS NUMBER DYNAMIC PRESSURE  [STAGNATION TEMPERATURE
MACH NUMSER (per foot) (pounds/sq. inch) (degrees Fahrenhest)
0.60 2.5 x 10° 2.13 82
0.70 2.5 x 10° 2.40 83
0.75 2.5 x 10° 2.53 82
0,80 2.5 x 108 2.69 86
0.85 2.5 x10° 2.74 83
0.90 2.5 x 10° 2.88 92
0.95 2.5 x 10° 2.93 81
1.20 2.5 x 106 3.36 86
1.50 2.5 x 108 3.66 96
2.00 2.5 x 10° 3.58 98
BALANCE UTILIZED: NASA/ARC 1.5-inch dia. Task MKII E
CAPACITY. ACCURACY: N
NF +1000-1bs., _
SF +500-1bs. —_—
oF +300-1bs.
on ,3000-1bs.
R __t_800in-1bs.
- £12504n-1bs. L
COMMENTS:

19
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TABLE II1. - WGDEL DIMENSIONAL DATA
*REVISED L2 /74

MODEL COMPONENT: Body (Bpg)

GENERAL DESCRIPTION: Configuration 140 A/ Qrbiter Fuselage

NOTE: Boe identical to Bosy except underside of fuselage refaired to

accept W116 .

Mcdel Scale = 0.015 Model Drawing No, SS-AQ014L7
VL70-000193
DRAWING NUMBEG: : VL70-000140A . ‘VL‘?O-OOO]J.OB
OIMENSIONS : FULL-SCALE MODEL. SCALE
Length (body Fwd Sta Xo ® 235) - in, .1293.3 ] 00
*Max. Width (at X, = 1528.3) . In. 26b.0 3.960
Max. Dspth (at X, = 1464) - in. 250.0 “3.75%

Fineness Ratio 0. 2£3¢7 0. 24357

Area - ft?
Max. Cross-Sectignal 340.88462 07670
Planform e -
Wetted —_—— .
Base e ———

22
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TABLE III. - Continued.

¥REVISED W/2L/74

MODEL COMPONENT: Canopy (Cq)

.
.

GENERAL DESCRIPTION: __ Configuration 140 A/B Orbiter Fuselage

Model Drawing No. SS-A0O1L7

Model Scale = 0.015

VL70-0001404
DRAWING NUMBER ~ _VL70-0001434
DIMENSION: ' _ FULL SCALE ~ MODEL SCALE
* Length (X _=L34.643 to 578) 143.357 2.150
Mox Width (G X,=513.127) 152.412 2.286
Mox Depth (@ Xo=485.0) 25.000 0.375

Fineness Ratio

Areo
Max Cross~Sectional
Plonform
Wetted
Base

23
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TABLE III. - Continued.

*¥REVISED 724 /74

MODEL COMPONENT: _ ALTERNATE SLOTTED ELEVON - Ezy

a4

GENERAL DESCRIPTION: _coneiguration 140A/B Qrbiter Flevon,

—Eqp 15 8 slotted version of E.c. Data 13 for ane side

MODEL SCALE: 0.015

MODEL DRAWTNG: SS-000147, BELFASE 12

DRAWING NUMRER: YL70-000200, -006089, -006092 and
Fig. YA of SAS/AERO/T6-643
DIMENSIONS: FULL-SCALE MODEL SCALF
2

Area - Ft 2100 0.0473
Span (equivalent) - In. g2 528
Inb'd equivalent chord 1In. 118.004 1.770
Qutb'd equivalent chord 95.192 0.828

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord 0.2096 0,2096
At Outb'd equiv. chord 0,400k 0. 400k
Sweep Back Angles, degrees
. Leading Edge 0.00 - 0.00
Trailing Edge - 10,056 - 1.086
Hingeline o.00 a.00.
* Area Moment (Product of Area & c) r.} 1587.25 2.0Q536
*Mean herod;namic Chord  Im. 9.7 1.361
Y, = 311.0‘(1‘.665) [

0.50 (.0075)
x° = 1427.2 (21.%08)

30° BEVEL
X, 1469.82

k.50 (.o675)‘~'~/'v-.§

X, 1501.97 (22.530)
Yo 131.185 (1.967

0.50 (.0075)

Xo 1502.36 (22.535
Y, 128.93 ( 1.9%

2.25 (.0%)

———
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TABLE III. - Continued,

MODEL COMPONENT: rodv Flar (Fy)

GENERAL DESCRIPTION:
NOTZ .

Confizuration 140 A/B Orbiter Body Flap

Zody flap has veriznhle centerline deflection of +13.75° and

-14.25° frem null position. Finme line located st X, =1528.3,

Lo = 20h."

Model Drawing No. SS-AQOLL7

DIMENSION:

Fodel Scele = 0.015

DRAWING NUMBER V1.70-000140.1, YL70-000145

FULL SCALE MODEL SCALE

Length (Xo=1520 to Xo=1613) - IN. 93.000 1.395
Mox Width - IN. 262.000 3.930
Mox Depth (X, = 1520) - IN. 23.000 0.345
Fineness Ratio ’
Armo - Ft2
Max Cross-Sectional — -
Plonform 150..5250 -0339
Wetted
Base 41,84722 ) .00941

25



TABLE I11. - Continued.

MODEL COMPONENT: OMS Pod (Mg)

’
5

[.
GENERAL DESCRIPTION:  Corfigurstion 140 A/B Orbiter OMS-Pod

Model Scale = 0.015, Model Drawing No. $5-4001h7
VL70-000140A
DRAWING NUMBER . _YL70-000145
DIMENSION: ' , FULL SCALE  MODEL SCALE
Length (OS5 Fwd Ste X,=1233.0) - IN. 327.000 4.905
Max Width (@ Xo=1450.0) - IN. 9.5 1.418
Max Depth (@ X,=1493.0) - IN. 109.000 1.635

Fineness Ratio

Area
Mox Cross=-Sectionol
Planform
Wetted
Base
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TABLE III. - Continucd.

-

MODEL DIMENSIORAL DATA
MODEL COMPONENT: MPC NOZZLES - "2‘#

GENERAL DESCRIPTION: configuration 1UOA/R Orbiter MPS Nozzles

MODEL SCALE: 0.0l15 MODEL DRAWING: SS-A00l47, RELEASE 12
DR VING NUMBLR: VL70-005030A, VL70-0001404

DIMENSIONS: FULL SCALE  MODEL SCALE

MACH NO.

Length ~ In.
Gimbal Point to Exit Plane

157.0 2.35%
Throat to Exit Plane Q9.2 1.488
Diameter - In.
Exit 91.000 1.410
Throat
Inlet
irea - ft2
Exit — 516585 _Q.0102
Throat 2 .
Gimbal Point (Station) - In.
Upper Nozzle
r 4 1445.0 _21.675
Y 0.0 0.0
Z W43.0 6.645
Lower Nnzzles
X . 1468.16996 _22.023
! + —-53.0000
—3k2 63988 ——
Null Position - Deg.
Upper Nozzle
Pitch 16° 16°
Yaw 0° 00
lowver Nozzle
Pitch 10° 10°
Yaw 3,59 3.5°

27



GENERAL DESCRIPTION:

MODEL COMPONENT: OMS Nozzle (N,g)

TABLE I11. - Continued.

Configuration 140 A/B Orbiter OMS Nozzle

MODEL SCAIE = .015

Model Drawing No. SS-AOOLL7

DRAWING NO.

VL70-000140A

DIMENS IONS

Mach No.

Length ~ in.
Gimbal Point to Exit Plane

Threat to Lxit Plane

Diameter~ in.
Exit
Throat
Inlet

Ar.e“"ftzo

Exit

Throat

Gimbal Point (station)~in,

X

Y

z ‘
Null Position~deg.

Pitch

Yaw (Outboard )

28

FULL SCALE

1518.0

+ 88.0

492.0 -

15° 49!
12° 17!

i

MODEL SCALE

|

2.7
1.32
7.38

15° 49
12¢ 170

e o S b 8 s




TABLE III. - Continued.

*REVISED 4/2L /74

MODEL COMPONENT: _ Rudder (Rg)

GENERAL DESCRIPTION: _Configuration 140 A/B Orbiter Rudder

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord 0.400
At OQutb'd equiv. chord 0.400
Sweep Back Angles, degrees

Leading Edge 34.83

Tailing Edge 26.25

Hingeline _34.83
*Area Moment (Proauct of Area & C))- pr3 _ 610.92
* Product of Area and Mean Chord - 1n. 73.2

29 e~

Model Scale =0.015 Model Drawing No. SS-AOQLL8
DRAWING NUMBER: VL70-000095, VL70-0COLL6A
DIMENSIONS: FULL-SCALE MODEL SCALE
* Area - FT2 100.15 0.0225
Span (equivalent) - IN. 201.0 .01
Inb'd equivalent chord 91,585 1.374
Outb'd equivalent chord 50.833 0.762

0.400
0.400




TABLE III. - Continued.

MODEL COMPONENT: Vertical Tail (vg)

*REVISED 4/24 'Th

GENERAL DESCRIPTION: Configuration 1.0 A/B Orbiter Vertical Tail

EOTE: _Siriler to Y5 with radius on TE upper corner end LY lower corner

where vertical meets fuselare.

Model Scale =0.015

L

Model Drawing No. SS-A001.8

VL70-000140A

DRAWING NUMBER: VL70-000146A

DIMENSIONS :

TOTAL DATA
Area (Theo) Ft?
Planform
Span (Theo) In
Aspect Ratio
Rate of Taper
Taper Ratio
Sweep Back Angles, degrees
Leading Edge
*Trailing Edge
0.25 Element Line
Chords:
Root (Theo) WP
Tip (Theo) WP
MAC
Fus, Sta, of ,25 MAC
W. P. of .25 MAC
B. L. of ,25 MAC
Airfoil Section
Leading Wedge Angle Deg
Trailing Wedge Angle Deg
Leading Edge Radius (Min) - IN.
Void Area
Blanketed Area

30

FILL-SCALE m@.ﬁscug_
413.253 g.ogggg
315.22-’7

165 L&

0.5’)’7 Q.50
0.4L0399 0.40399
45.00 55.00

262 _ 62
5;_1.130 5;,1& :

208,500 _4.027%)

205,470 ~4.682708

fn7 2.
[ ]

—— 00 ~2.00

10.00 10.90
3.7 —0.00296

—_——da -0




?‘ TASLE III. - Concluded.

MODEL ZOMPONENT:  WING-W..

¥ TTSED 424 /Th

TENERA. 0TSCRISTION:  Coafiwuration LLOA/R Orbitel o

NOTE: Tdentical to V... e<cept airfoil thickness.

Dihedral angle {s nlony

trailing edge ol wing.

MODEL JCALE; 9.015

ST ND.
DIVENSIONS:

TOTAL DATA 2
— Avea (ineo0.) Ft
2lanform
Span {Theo 1In,
Asnect Ratio
Rate of Taper
Taper Ratio
Dihedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line
Chords:
Root %Theog B.P.0.0.
Tip, (Theo) B.P.
MAC
Fus. Sta, of ,25 MAC
W.P, of .25 MAC
8.L. of .25 MAC ,
EXPOSED DATA 2
rea ((nheo) FL
Span, (Theo) 1n, BP108
Aspect Ratio
Taper Ratio
Chords
Root JP108
Tip 1.00 b
z

MAC
Fus. 5ta. of .25 MAC
W,P. of .25 MAC
B.L. of .25 MAC
Afrfoil Section (Rockwall Mod NASA)

XXX X=64
Root b =
T4 bz
p -
7
Data for (1) of (2) Sides

Leading Edge Cuff ,
Planform Area Ft

Leading Edge Intarsects Fus M, L. # Sta
Leading Edge Intersects Wing ¢ Sta

' ' k]|

MODL, DR.WING NO. 33-A0QLUS
VL -

DWG. NO._ VL0-000200

FULL-SCALE MODEL SCALE
2690.00 Q.6051
—236.6816 14,050

2.265 2.265
1,177 1171
———sl0 —2.200
—_— 20 —3200
9.500 0.950Q
PR i W4 o) 232000
4e 000 45 .000
. 11,0568 10050,
—e20 35200
£89.2429 10.339
74 . 8117 7.122
.J.Rﬁ.&;_ A2
_Zg..i&_ T .
1682.13 2.732
12068 o J To W< Vo NN
2 059 2. 089
0. 245 0.245
Y
137,85 2.08
3y2.83 9.892
Of 17.799
S G
261,77 3,772
0.113 0.113
0.12 0.12
20 _li%g__
102k 00 15.3

DSM 481 Exp. 11/26/73
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Y, = 23.904 X = 25.531

L L/

Z =12.000
o

7 =11.2%
o

0.ko1

0.0239"RAD

- R

- -
-

d. Vertical Tail Cross-3ections 24.92° Speed Brake

Figure 2. - Continued.
37



2y = 14.2136

XO - 23.%“
la— 1. 627 —
T = 13.236
o § STING -
zZ, = 12.236 ‘
o, = 12.000 1.785
. 0.707
0506 -
Z = 11.250 2.120 0770
0.06 . —-‘-
RAD
0 06 RAD
T“\_ = O D)) 3.3)0 — 0. 95
0.06.R!D :
= 8.139 3.050 0.615 .
/ ___________ =] v Zo = 7-500
/ - ———— - ;\
X, = 19.168 Xo = 23.227
G v
ALL DIMENSIONS ARE IN INCHES
X, = 19.583
e.

Blade-Strut used for Test 0A59

Figure 2. - Continued.
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a. Rear 3/4 View

Figure 3. - Model installation photographs.
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b

Front

} iwum- -

oy
S View

- tondc Tuded,
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DATA FIGURES
VOLUME II
FIGURES 10 - 15

(REFER TO VOLUME 1
FOR FIGURES 4-9)
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